The thermal decomposition of Cyclic Diperoxide of Benzaldehyde 3,6-diphenyl-1,2,4,5-tetroxane, (DFT) in chlorobenzene solution in the studied temperature range (130˚C -166˚C) satisfactorily satisfies a first order law up to 60% conversions of diperoxide. DFT would decompose through a mechanism in stages and initiated by the homolytic breakdown of one of the peroxidic bonds of the molecule, with the formation of the corresponding intermediate biradical. The concentration studied was very low, so that the effects of secondary reactions of decomposition induced by free radicals originated in the reaction medium can be considered minimal or negligible. The activation parameters for the unimolecular thermal decomposition reaction of the DFT are ΔH# = 30.52 ± 0.3 kcal•mol −1 and ΔS# = −6.38 ± 0.6 cal•mol
International Journal of Organic Chemistry opment of new antimalarial drugs [4] [5] [6] . Unfortunately, several members of this composite class are very unstable; only a small number is easy to handle with adequate security and are available as commercial products.
The thermal decomposition of tetraderivates of 1,2,3,4-tetroxanes have been studied in solution and gas phase. The mechanism of thermal decomposition was evaluated in solution [7] [8] [9] . Unimolecular thermal decomposition can happen by two different kinds: 1) A stepwise homolysis initiated by rupture of peroxidic bond with intermediate biradical formation 2) A concerted mechanism where peroxidic bond breaking and peroxidic bond making may occur simultaneously.
Both processes in the thermolysis of tetroxanes give ketone or aldehyde and molecular oxygen as reaction products.
In previous theoretical studies, it was determined that in the gas phase the mechanism of the thermal decomposition reaction for 1,2,4,5-tetroxane is a mechanism in stages and not concerted [10] .
In our research group, the kinetics and reaction mechanism of the 3,6-diderivatives of tetroxane in different solvents including 3,6-diphenyl-1,2,4,5-tetroxane were investigated the influence of solvents with different physicochemical characteristics [11] 
Materials and Methods

Synthesis
DFT was prepared by drop wise addition of 7.2 mL benzaldehyde (Fluka) in 20 mL ethanol solution to a vigorously stirred and cooled (−20˚C) mixture of 56% hydrogen peroxide and sulfuric acid. After stirring for 2 hs, a microcrystalline white solid was obtained.
It was repeatedly washed with water and further purified by recrystallizing from methanol. The DFT purity was checked by GC. The structure and conformation was confirmed by NMR, obtaining the same results as in previous synthesis [15] . These Pyrex glass tubes were submerged in a thermostated silicone oil bath (±0.1˚C) to temperatures between 130˚C and 166˚C. There were withdrawn after selected times and cooling rapidly to 0˚C to stop the reaction It was conserved to −18˚C up till its analysis with GC.
Kinetics Methods
Analysis of Remaining Reagent
The remaining DFT was evaluated by Gas Chromatographer AGILENT 7890A, with FID detector, using nitrogen like carrier gas and quantitative method of n-octane (internal standard). The capillary column used was HP5-Agilent (sta- The measurement of the areas of the chromatographic peaks was made using the EZ Crom software.
Calculations Methods
Rate constant values were calculated by a mean square data treatment (r > 0.998) and the parameters values of activation were obtained by computational method employing the Eyring and Arrhenius equations and the corresponding error limits with a method executed with a computational treatment.
Results and Discussion
The thermal decomposition of the DFT in solution of chlorobenzene in the range studied, as shown in Table 1 ( Figure 1 ) meet a first order kinetic law up to 60% conversion of the DFT.
The influence of temperature on the rate constant values of DFT (kexp) in chlorobenzene solution corresponding to the unimolecular decomposition reaction, can be represented by the Arrhenius equation, where the value of the This suggests that the determinant stage of the reaction rate in the thermolysis of the DFT is the rupture of the peroxidic bond with formation of the intermediate biradical.
The variation of the activation entropy results in a negative value. This is explained because the DFT is a disubstituted diperoxide that has a low steric hindrance, which results in a higher degree of solvation of the activated complex, causing a decrease in the activation entropy.
This suggests that the determinant stage of the reaction rate in the thermolysis of the DFT is the rupture of the peroxidic bond with formation of the intermediate biradical.
The principal products generated in the decomposition of DFT in chlorobenzene solution were benzaldehyde and molecular oxygen (Scheme 3).
Analysis of the Results Obtained in the Thermolysis of the DFT in Chlorobenzene and Other Solvents Previously Studied
If we try to understand the influence that the solvent can have on the kinetics of the decomposition reaction, we will have to analyze the kinetic parameters in different solvents of the DFT (Table 2) . Scheme 3. Formation of benzaldehyde and molecular oxygen. The concentration at which the thermolysis reaction of the DFT was studied was very low, whereby the effects of secondary decomposition reactions induced by free radicals originated in the reaction medium can be considered minimal or negligible.
Conclusions
In chlorobenzene, the thermolysis of the DFT follows the same reaction pathway as in other solvents studied.
